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Organization

o Complexity as power [ISIT '08, "09]

- alower bound on complexity of message passing decoding
- a power consumption model

® A refined model

- large-deviations-based bounds on power and complexity
- oObtained via understanding erroneous decoding

- a tradeoff between transmit power, decoding power, decoding
throughput, rate, and error probability
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Relation with gap proved by Sason for LDPC, IRA, ARA



how low can this complexity be”?

: : 1 log Pi
| = #£ iterations > log e
™~ log(a — 1) (C(Pr) — R)?
. J

... for any code, and any message-passing algorithm



Waterfall or Waterslide”

lo 1
Y gp
P > P | <
total = 77 ™ Jog(a) ((C(PT) - R)2>

o \

_4F
~
VO |
03_ I
o |

—16:

4N

Shannon Waterfall




Waterfall or Waterslide”

Potal > Prt ——1 08 7,
total = 71 T log(a) ** \ (C(P) - R

a




Waterfall or Waterslide”

Potal > Prt ——1 108 7,
total = 71 T log(a) ** \ (C(P1) - RY

M

transmit power

4}
!
VO L
8;‘ |
16} Optimal

4N

Shar{non Waterfall




What codes are good?

energy per operation E =1 pJ,
distance =17 m,

f=3 GHz

path-loss exponent = 3,
maximum node connectivity= 4
T=300K

Rate = 1/3

|Grover, Sahai ’09]
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Power vs throughput
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Decoding neighborhood
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A noisy computation lemma

__________________________

__________________________

13



A noisy computation lemma

__________________________

__________________________

13



A noisy computation lemma

__________________________

__________________________

13



From noisy computation to a lower bound
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lower bound on decoding power

Throughput = 30 Gbps
23 Gbps

2 _ 2

o, = 0.005V 10 Gbps

Rep, = 0.4 pep, = 0.11 (Capacity = 0.5bits/channel use)
k = 1000 bits, a =4, r =10 €2, ¢ = 100 pF
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Where do we go from here”?

fewer assumptions
tighter bounds using finite-ness of bit-pipes?
better codes to bridge the gap

code design for specific decoding architectures
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